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the reclining Dini, to ſhine aoly upon the Iodlin- 
ing Dial, and fo gontingcs till i afh˖j.s Againto:, 

Caurey, which ie de Puralelliſme: wich its ven | 


always be ſubtracted from the third,” ( ich is 


23.30% the remainder is 90. 00. 
for a Dial 1 but 70 deg. 4 
| As the ſine ofthe Sm De cl. * 39. 2 6006g | 


. 18.28. 9: $0072 8 


© ne 29 A 5 5 1 23. Fa 89973 x 
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Which ee Which is the firſt degrees 


of Glprivirs, Gas yow will. find; by Calculation) 
hat tine — the (39th of Dre, 


2 the Indining Dial, e well baue 5 
following. P rdportion. 615 Vi Me 0 Nah? 8 


eier 
go is = ed Difference 2890. Loy T: | 


een — 
„ . % 
Which 4 che chird- Sg from Lare, namely 


er I Ds | bg 
wre\ choſe this recliving 75 leg. be | 
cauſe the Operation 4 orking,, may ſeem dif- 

— 2 heiſt tert 13.30. whic mut 


I ſhall here give you the Working o of the Canon 4 


Is tothe Radius — — mm 90.00. 10.00000 
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OTE. in go VE - — —  — 
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ew the ame gf the Maes fi 
of any of cheſe = - 
pa Sure have made alſo a 
h Dial inclining 
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or unt, rec 
- Die Nomh 
} + Bows | ant cho-Horizoa, fo 


55 Recli- met 0 
= „ ihe IP: > 8 15 r 
| þ + 3 —— —þ 
4 Zenn 60 deg: (as Hitheſecor © F 
da of 1 — in bis Chaptef) v 
—_—_— 4 Norrb Dial Inclining to the en, 
0 deg. derb eas ent ur- lines and tile 
through the Center, or b urning the Reclining: 
Dil About upon 2H 5 — WAs 
A the Nrnb Pole is Blevated «© re 
the South Pble be:Bleyated: _ 
e erg) Fs a ©4, N Ma 
a "© er nien. 18 . I ; 
toren 4 ei! N 
24.5 90137], ach 4 mn 
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5 there, were. 3 Wap * 
"and South, roc jails 13 10 1 are; 


delt of South and” har 8 reclining 
Planes, viz. Three Varieces "South recliners 


declining, and 3s. mam; 0 wen regal} 


* 


N — — — — — . 
—— 3 — Ao a wt * m 


805 f South Recliner Dicining lanes. 

I. The Declinati ay With 87 1 
clining Plane, ſhall interſect the « Meridian be- 
tween the Leal of the Place, and ct" of 


the py ne 
Declingtion an be ſuch, chat e 
South reclining Plane, — 2 


8188 the 


ers. „ 4 „ den fads 4 = 
III. The Decliamion may be ſuch, that the 


South Decliner may fall between the Pole of the 
World, and the Horizon. bricinlf 


| Theſe acs rhe.chrov Varieties of of Sent 

Declining, a2 a 9061 , 

In Nori Dectihers - rectining dere aro ties 

other: Varieties. lens 2 1 04 > 
. The Decision mu be ſuch, chat the te: 1 

"ID Aw, may we” the 3 make 79 
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Cory 


u. The Declination ma x ſuch, that ihe 
Nuri gediving ne, way . 
Meridian in the Point where the A Yo cut 
it. And ſuch Plapes are called 2 declinin ing 
Planes, becauſe the Poles of them lie in the Axis 
| of the World, and the Subſtile 45 ſuch Planes, 
will be always perpendicular to the ¶ Meridian of 
the Place. 
III. The Declination may cauſe the reclining 
Plane to cut the Meridian, between the Buy 
* and the Horizon. | 


Examples of all theſe Varieties follow. | 


— 8. neee 


1 0 en Recs 


52 8 * » 


The Fir Varia. 
0 WAS ne 
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between the Zenith And the Pole, | 


, 2 "> by 106 


LA e . T 30 * 
The Decl of the Plane be Ef, 20 00 Th. 
The reclination of the Plane be 20 00 he 
I. To find the New-Latitude, wherein this fry, 
Plans ſacs tn Ns Ec Tb 


4 


— — — —— 1 > — — — 


Tow] 
4 ee Cangp be 
1D eee , 
As the Radius — Fb r 
— 9,97298 
S in che Co- Tang ofchoRecl, 2 00 10,480 


SSS 


To the Tangent of 68 49 1942197 
The Lat. of the place Suberadted 51 30 
There remains 17 19 


Whoſe Complement 1, is the New-Latitude. 
I The — 4 ths Plane S. ede 

| titue; doch alter the Declination alſo | 
b rr rf, 2 


* 743 
| The Eanon for Calculation, — 
5 l . "= 
As che Radius, —" 10,00d | 
—— deen 20 00. 9,97298 
so cha fine of the old- Decl. 3 .00 9, 3 
va UT 4 aut 


«v1.82 A857! | 
an, y¹ may find 12 tin —— esel 
Neige and the Planes difference of 


y che Uhapter, which are a3 Motec. 


71013 
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|, 


week of che Pole abovetbe-#byie. f 
Planes old e a 
The Reclination | 


30 [he Planes New ze, 
00: he Planes New Declination j 

90 Subſtiles diſtance from the Meridien, wy 43 
this The Stiles bei 16 23 


de, 
The The Page erence of FED * fk 


— — * 


= * * 


"C1. 


«4 R berege e Longitule aud reſt of the 
wings neceſſary, you may frame a Table of An- 
. * was directed in the ] 
ers; and from thence) you: — 8 

? 


ok ” 


ght de 
| a the Hoc Sd and ſet them dor 
, * you ſee here followerh.c) 7 or» + 
% 75 2 5 7 n . ee 4 Tal * a 
gets SY * RY 5 Bos to dran r 
Far, 1 this Dilupeny i 
Arches Þ © hy Yoder Plabb in b 
enten yy 299 the' oldiLat: | 
——̃ I $4 00 40035 .i/tudt,yoirare] d 


not to plac bl 
-'thie Hour- lint] bi 


o: 26% 
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Abi e 8. 


As the Radius. 90 004 1000000 


Soisthe Tang. ofthe old Decl. 20 do 956106: © 
N Stan > he met 82 54 2 


In enen Nw 44.30 


Having found the Quantity, 


inf bove it. or below it. a 
No in all South Planes that doth recline 2 
are decline ſo much that the Plane becomes-leſs 
an Equine#ial Plane, the Meridian doth defend 
ing below the Horizontal line at that end which lies 
2 to the Coaſt of the Declination. And in 
id all:Norch Planes Indliningand Declining, ſo much 

as to make it leſs than an Equinoctiul Plane, the 
Meridian will aſcend above the Horizontal: line at 


Planes Declin ation. | 
Having ſhewed you to what Coaſt the Meridia 
muſt run; we now ane ee! me” | 
Dial, Geomerricaly. | a 

A 28 $ * . 4 44 "= 
The Geometiically Projetion,; 1 {1 = * 
Draw the line WC E, for the Hor;zontal ne IF 
Ang of tho Plane, then in the point C, with 60: deg.” . 
ound of Chords deſcribe the Circle W M E,; and from 
* IVV, to M, (beciuſe the Plane Declines Eaft) 2 75 
482. 54, the diſtance of the Meridian and Hori | 
and draw the line;C II, for the Tour l ; of 
12. 3 * — 
Then take 05,43 ale Subſiles Liſtance, — 
er from M, to O, fad 36/25, ad fe em O. 
MA 3 — 


ost t 


40 . upper | 
Is to the fine of the Reclination: 20 00 ir 


makes with the HoriaontalMling; the next thing 22 24 
is to find to what Coaſt ic muſt run, and either a- 4 


« ; q 
— * 's 
ar - 5 
* 


that end which. lies contrary to the nme = 


4 n 


Y 8 n * 
ö 
* 4 
- . 
: * 4 * 
1 \ 
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© 4 


"oY nad draw co. fo ahs-Suhfile, 2nd Op, 
for the Sul. ü 2410 


. Lufh, Tale ot. 17, 05. 44, 12.6% 2007; 
20. 49, and =: yo 73. and fer ——— 


Likewiſe take :02.. 58. 31523. V. 
38. 26, and 74. 11, an 50 Leto u. G. towards W 


r the Canzer drav lines to every ohe 
> * * will be delooging'40 the 


— 


Ano how this e the Lim of Lai 0 
Har e 2 5 being eee 


| Havieg drawn your Horizontal, and ſet off 
the 'diftance of the: Meridien from the Horizon, 
tho Subſtiles diſtance from the Hour line of 12 ar 
, and the Stiles height, draw a Line as 
= BD, paſſing thro, tho Center C, and me, 

= lay tothe Subſite. 
1 Then out of your Scale of Latitude, in page 
— 1 yn 23, and ſet from O to B, and D, then 
in your Compaſſes, the length of the whole 
wn he 6 Hours, and ſer one foot in B, ani turn | 
the other foot till it touch the Subfile, as at A, 
and draw a line A B, and AD. . 
4 


r N as: edit. So 


The Laclination of Meridian. in this Example, 
. 
90 juſt a on 
Soale you ſhall find 1 hour 19 — ſne ws 

— the. Suh ile ſtands upon ; x9 min, paſt x, on 

R declinipg af, and 41 min. paſt 10 on 
the 22 declining Ka. 

_ Now repair to your Table of Angles at the Pole, 
_ en 80 e your Scale of Inclinarion ot 
11 1 | HMarictone 


* * 
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* 
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: & 4. 

"x 
. C = "7 | 
— 5 - 
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How to find 


CS BOO Toh no me 


* "L197" 


1 Ae ay, 
2 and ſet from A, to XII, and from B, 
en 
from B, to VII. then take 49 * Ton 4, 
to II, and from B, to 
N then take 64. 6 14 
d ſet from A, to 
— from B, to IX. 
then take 79. 34, and | 
ſet ſrom A, to IV, and 
from B, to X: Lefty, 


Lines drawn from the | ,_ 


pays Ga. ev 
ane of theſe 
Nr 
ſuch a Dial. 


 Jndining Plane to ſhine upon this Seal melia 
Flas. —. De Sun being in Cancer. . 


'As the Radins 90 00 10,00000 


Is to the Co-Tan. of the Suns Decl. 66 30 9,68865 | 


So is the Tayg.of the Stiles height. 15 45 9,4029 


Io the Co-fine, of 832 57 9708894 
From which Subt. Planes bd 19 34 
There will remain 6837 


which converted into time, by allowing 15 deg. 
for every Hour, and a deg. to 4 min. gives 4 Hours 


min. afrer Noon, when the Sun parteth from the 
Aas declining and reclining 20 deg. oo min. Ea, 


wards, and ſhineth upon hn Norch Inclining, Ps 


ake 34. 34, and ſec from Ato x, and * 


what thie the Sun forſaketh the North 


5 4 


W 
the part oppoſite therero : To ſind the time in che 
- Morning, when the San forſaketh the'Noreb In- 
_ dlinibg' #4, to ſnine upon che gesch declining 
| Untoche Co-ſine before found c 52, 
Ada the planes Longitule, 19,34 
| he Sum is, 6 1 7 4 ne” 101 91 
| Which is 202. 37, that be reſolved into time 
giveth 6 hours 50 min. from Noon, that the Sap 
eaveth the North Inclining Plane, to ſhine on the 
South Recliner: Or if you take the Complement 
of roa. 31, to 180 deg. which is 77. 29, it Bier 


eth 5 hours 10 min. the time from Noon. "1 


I. | — 


"5 


Hs the Declination given, toknow what 
Reclination will make it an Equino#ial Dial, 
Or having the Reclination given, to know what 
Declination it requires to make it alſo an-.Equi- 
noc ia] declining DI. 
 Whereby you may know at any time if your 
Teclination and declination : or declination and 
reclination makes Your Dial plane more, or lefs, 
than an Equinofial declining Dial. 


/ 


| 45 % ee. 


| 4s Tee 9 6.4 + | 

Let the Declination given! be aeg 4⁰ min; | 
r . i BY v | 

As the Radius 90 00 19,00000- 

Ise6'the Co- Tang. ofthe Lat. 271 30 990860 

So is che Co · ſine ob the Doch. 65 40 3561394 

To the Taxg. © of the gg 20 99 19951554 

Let the Reclination gi given be'i as un 18 og 
As the Radius | 90 00 _10,00000 
Ts to the Tang; of the Latitude 5 30 10439939 
So is the Tang. of the Reclinat. 18 09 9,1563 
To the range, - INE or 49 N 


7 A 4+ 


baeneceen an was nc waaces 
ig (00/8 K b XIV. "Fig. a7 4 


How 10 dram the Hour: lines «pon Declin- 
. ing * Plane. any 0 


is the Example be 1 South Plane, Dellen 
Eaſt 65 deg. 40 min. and Reclining 18 deg. 9 
win. in the Latitude of London Þ gg. 30 min. 


4 | N Deckivin Reclining Equino@ial Dials, - be- 

ad 1 fore the Hour-lines can be drawn, Three 

6, * ie Ti muſt be given, and two Things found; 

| hings given are, 1 Be * 

1. The Latitude of the a 4: x 3 $30: - | 

© 2, The Declination of the Plane, 65 40 
+ The Planes Redlination, 1 5 | Os 2 


(1 
. 


pug” * 


\ 


. , 
Ache Radius, ot fine of 20 deg, 19,000000 1 


ee, the thay: eee be 
6690 


6 2. The Diſtance of che ( AHeridien a and Hein : 
2+ The Inclination of the Meridians. "3 


8 th Be nnd He | 


1855 ſine of the Reclination, 18 9— 9,493466 
So is the Tang. of the Declinats 65 40 10, 344652 
| To the Tangent of 34 deg. 34 min, — 19,838118 


' Whoſe Complement 5 57 deg, 26 min. is the 
Diſtance of the Meridian and Subſtile from the 
Horixontal. line. 

For the Inclination of the Meridianof the Place 
| From the ene, of the Plane, Thus, 


As the Radius, or ſine of go deg. 10,000000 
to the fine wy the Latitude 51 30—9,893544 
is the Tang. of the Declina. 65 40 10,344652 


e 59 deg. 55 min, ——— 1 N 


Now becauſe 59 de eg 55 min. is almoſt 

Aiftance from the Meridian, I conclude that hows 
Subſtile ſhall fall near 8 of the Clock, on the We 
fide of the Meridian : Becauſe che Plane declin- 


4 A R-adges being found, Draw the Horizon- 
al- l DA, then wich the Radius of your Line 
of (rw, deſcribe the Arch A B, and et 8 


0 


1 4 0 187 py Ve 
from A to B 55 deg. 26 min. che diſtance of the 
Meridian or Subſtile from the Horizon, and draw 
| | BD for the Subſtile, Then perpendicutarzo ese 
. Subftile, draw. the Lines F'G and-C E, having | 
found che Inclination of Meridians to be 59 deg. 
£5 min, find. it on the ſceond Sole, phage 6 * 
an the firit Scale you ſhall find 3 Hours 9 min. 
Then having Recourſe to the Table wing, 5 
ſer off the Hours from K 60 H, accoading to | 


Directions of the 25th Chapter, for the far decli- 
ner, ng the ſeveral Diſtances v ich your Com- 
* 


| From K towards E. | From K toward; C. 


ä A 


— 


H. M. HA. on the Plane. H. M. H. on the a 
fer — x | — 
P 4 go IK L 
„ HO | 
2 1 mi 1K Q. bt 3p. 
3 I IK | 

il I 1K ** 
Nr * 

paſſes out of either of the Polar Scales, and ſet . 


ting them off from K towards C and E, as the . * 

Table plainly ſheweth, drawing Lines parallel tg 
the Subfile through thoſe Points, and thoſe lines ©: 

ſkill be che Hour lines required for that Plane. 
The extent of the Compaſſes from the beginning 
of the fame Polar Scale to the Hour of 3, gives 
the height of the Stile above the Subſtiſe, which 


— may be a Plate of ron or Braſs fot up juſt over 
on the SubPile H K; and fo the Dial is finiſhed. * 
Wann | SEC T. 
* | 5 


1 
as CS 


— — 
-4 N | 372M 35 #2100" (1685 * +3 « 
13 , Bf: % ni: SECT ob 2+ HMR go) 
| br. 10 DAE 115% oy N 100 e n M 
=_ 1 ? 5 4 Y 92 +4 o a4 | * : en, ; 
e ar EquinoRtial Plane 79 the abe. 

\ 4 bo! * * 3 . „ e '_ 033 
I. [VERY Plane Reclining to the Equinodtial is 
=_ ; concident, with ſome Hour-Circle, or part 


- 
a . 
1 14 
= 


© | © and therefore the Sun, in what parallel paſſeth 
| 


from ons fide of that Plane to the other, at the 
fame Hour and Min. which you may fee by the 
following Canoa. Mani | BYYL C1323 Urs F 1 IOC 


As the ſine of the Latitude. 5 30 9.89374 
Is to the Radius 2 90 00 10,00000 

Sp is the Co · Tan. of the Plan. decl. 67 40 9,624 
_ 1 30 00 N 


Which 30: 00 being converted into Time, gi- 
_ : veth 2 Hours from Midnight, when the Sus paſſeth 
from che Inclining co the Reclining Plane, and 
| reckoned from Noon, when the Sun forſaketh the 

. reclining Plaue, and ſhineth upon the Inclining 
=” ſide again, And thus it continues till the Nor- 
__ bers Amplitude or the Sun is equal to 65 40 the 
Declination of the Plane, from thenceforth it 


1 1 4 fhines no more upon the Inclining part in the 
we S is equal to 65:49, the Declination of the 
P, then it e incliniog fide at E- 
wvening alfo, and the ceſt of che Near ir only In- 

= - lightneth the reclining fide of the Plane. 

= Note, The eMHeridiay in all theſe Planes run 
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2.0 JT $61 
How te reer 1 South i 
declining or 1%, 
2D the Pole and the Horizon. N 
— wyabus vby: yl wan os Leto gu 
HE 'thied Variety in South Hecilningives 2 
' clining-Dials; is of thoſe that paſs between 
10 pole of the Worl& and the Horizon ; thete- 
- fore becduſe the Plane ſalleth between the North | 
Pole and che Horizon, therefore the North Pole is 
elevated abobe it; from whence you may con- 
clude ehavehs Cemeer of ue Dial muſt be doẽõn- 
Wards upon ane, A T* run- 
=_ Pert to the North Pole. e r 


0 "Example Let the Latitude other 51 30 
The Deelingtion-of-the Plane be 33 "| 
Aw Retlin ion of the Plane be 750 00 ? 


* 51 nnn 


3s + 1 the Latitude of the Plate. wherein | 
Dovliger. - : ö 


1 0 "TA + ! r | N 
4 "As thi 226} av 0 06: 10,00000 


5 Astothe Le e be eh es 30 00 9793773 
: Se ede . ee 5 00" 984522 


„5 #Q* 4 12 W. 7585 


| 10 the 4 Kot 2 = 14 297 5275 


7e Bi 4 

erence bees "w_ Tan be an the 8 

Latitude KF 30, $'26 os whole eee 7 

69 44, is the New Latitäde. 0 

II. The referring of chis Plane to Nen Lad | 
tude, doth alter > any ; ancw* 

Declination maſt be found. e 


dd 


1 
*S 


enn) ** TY 


＋ to the Co · ſine of the reclina. 
So is the ſite of the od Decl. 


ina. 55 00 9,75 
30 9, 


9 


rr 16 0 1949756 


FLA val * 
1 Having fouled the new Laticude and new De- 
=_ 2 — find the Sabſtilas diſtabce from 


the Stille height, and the Planes 
difference: of Longitude, as you were directed 
for upright Decliners Only Note, Inſtead of u- 
— — —.— 
 uſs the new Latitude and Dectination. , 1 

The diftance of che Meridian and 


4 earn d. 1 1859 oy An 17 
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n Urner F "WEE, © 
% v4 & » 0 4 » } „ 4 3 19 71 90 LY 9. Y L A K 
i F 7 = p a” 
4 a «Ls | 30 9718 
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” 1 9 14 9 
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s the Radius, 290 00 10, 000 


6 22 5 
09] | 
carding, 
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; ey | The Geome etrical Pr 0j ecti ion. 1 3 
1. Draw the Horirontal- ine & B, then on 
the Center, with 60 deg- of Chords, deſcribe tho 
Circle AEB, then take 64:41, the diſtance of the 
Meridian and Horizon, and ſet from! B 00 E, be- 


: 
by 
4 


Line G C, for the Meridian or 22 a Clock 


ridias and fer froth © co D, on the Righe-hand of 


the Meridien, becauſe che Plans declines Eat Bf 
from N to E, and draw GE, for the Subſtile, and 


| ſcribed-your Circle AEB, take 82:07, 45:27, 279. 
che * 


Wards, alſo take 19:25, the Stiles 


GE, for the Stile. 
Then from the ſame 


26, 16:52; og: o, and ſet from 
D, for the Hor off 


or, 32:42, 56:25; and ſer fram D, the 


- 


Afternoon, and from C, the Center of your Bye 
Hour- lines defired;” ' | 


_ Laſtly, Let the Stile make an Angle of 5 f/ 4 


above the Plane, and be ſet perpendicular to the 
Subſtiler- line G F, and raiſe the Plane to make 
an Angle of 35 


above the Horx en, and de- 


* 
> 


draw Lines thro the ſeveral Pointe, you have the + 


clining Ea, 30 eg. it will ſnew the true Ti 


of the Day: Wherein note, That having made 


this one Dial (or any of the like) you have at once 
made four, changing but the Poſition of the Dial, 


and altering the number of the Hours, as the 


*% 


Plane doth require, For firſt, this anſwereth 2 9 


7. 


canſe the Plane declines Eaftward, and draw ths. | 
take 06:03, the Subſtiles diſtance from the « 2- x: | | 


noi 5,6, 7, 8, 9, and 0 Þ 
Forenoon: Then take 00:53, 06:02, 120k; ee 


for 11, and 12. at Noon, and , 2 3, „ me. 


. i 3 | * Thoſe 
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PH 
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1 
Y 
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SA | 


1 
2 nota ine 


to his opPpaſite B 


W 5 


eee 
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Fa 


dal ite paraleb to it, 
| 2 
Zenjch and! t 
2 55 Hasen that 5 
"my — 


that (COMES out 
|: on that Plone a. 
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de 8 ee Sautb 
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pats 


eben Plane, Hut if leſs: 


N $900 Wore nor ory 54} 


| '% Worm maine 9117 1. 
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2 5 * Fo 


" 
— 
2 


han the Latitude, 
een eee 2 155 


* tan 36) (61 zit 


eg. and 


declining Ba# 5: — and) 
" _ reclining e , I. 9467 m3 4.7: 215 
And aste, In all Santb Recliner more than — : 
che Meridian doth: aſcend Toe .. 
cat the end which lies the ame" 
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{lining Plane, 10 ſine bon reel. 
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8 ade Radius 30 60 Wee 
Is to ne Ne. 39, 9463835 
805 Bie Tun. of the Stiles heig. 19. 27 "954717 
To the Co. ine ß 11 2 
x Wade e 11. ad. the Planes L — 
Firude 10% 42, the Whole Angle is 8 5 
deg. is 6 hours, therefore o8. 53. RT es 

time giveth no Hours, but 35 min. before 6 at 
Night, when the Sun in Cancer forfaketh the _ 
; Plane reclining, to Shine upon the Laclining ſide - 
thereof, or again the Co- ſine 81. TN reſolved in- 
| ro time giverh 5 Hours 25 mitt. rom Neon, that 
* the Sun in the Morning, partethi with the North 
Inclining Plane, to Shine on the South reclining 
Plane, oppoſite thereto, 27 1 "= Va wi 
-— pr 3149. 5 n 1271 : 
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5 The Latitude of the place 35 — 15 10. 
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Tue diflance ofthe Mer. and Horizon, 64 29 
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Chords make the 
Circle ABG, from 
the 8 Fel Point of 
the Horizontal-line, 


APY hel of aline _ 


4 645 29, . the di- 

ſtange of the e- 
e Horizon, 
for the Narth part 


of the Meridian, or 


moreproperly from 


B, the #ef point of the Horte line upwards 
hereof, and draw the Ling 


DE fac 45 12 f Clock E our. ne; f 
* * the diſtance 


0 D, the South p art t 


due 


Meridian Enftwards from it, 
draw the pricked line WE for the Subſite, f 
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of Chord, ſer off the True Hour diſtances both 


+ ways in the Circle towards G, and O, as you - 
ck draw | 


find them in ybur Table; unto every 
ſtreight Lines from C, to the Centre, ſo ſhall you 
have all the hour lines proper for this Dial. 
Lafthy, from E, to F, ſet off che height of the 
file 30:59, and draw the Line C, F, repreſenting 


the Axis, which being ere&ed at right Angles o- 


ver the Subfile C, E, and muſt point upwards to- 
ward the North Pe le, ſo is the Dial fit for Uſe, 
and muſt be placed according to the Declination 
and Reclination of the DI.. 

Note, In Declining Reclining leſs than à Polar, 
the Meridian aſcends above the Horizontal Line, 
the ſame way with the Coaſt of Declination, and 
tepreſents 12 à Cleck at Night; and in the South 
Declining Inclining Dial leſs than a Polar, the 
Meridian doth aſcend below the Horixbnta Line 
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Heu by having the Lat. of the Place, the Sun's 
\ | Declination, the Declination aud Reclination xi- 
ven, to find what Line the Sun parteth from the 
South Incliner, to Shine upon the North Recli- 
rer, oppoſite thereto. e 
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Ott of che Plane Long. 76; 19, take 561 
there will remain 1 deg. 18 min. which conver- 
ted into Time, giveth only 5 min. before Noon, 


How to draw Hour Lines upon « Polar Dial, De- 


 clining Ealt or Weſt 6p dg. and Reclining 
32:11. > Neon ee ein 


Efore I hall ſhew how Hour Lines are to be 
deſcribed on theſe Diali, I ſhall ſhew, how 
having a Declination given, to find à Reclination 
that will make it a Polar Declining Dial: Or ha- 
ving the Reclination given, to find what Declina- 


The Canon for Calculatlon, 
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of the Meridivn to find; nb foraſinoch 1 the 
diftance- of che Sudſil, from che Wieriditan is 90 
90, and by that reaſon the Plane is ah he Pony in 
Plan where there is nd Latitude, | 
diſtance of the Equator, from the "Pole being 90: 
Lin he of tbe ne which youu 
equal to the height of the Stile, w 3 
_ by the following — 4 . 


A to the Rel | 3 * o, ooo 
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So is the Co · ſine of the Reclin. 32 09 9,92770 
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The Dip. of the Meridien and Horizon 47 20 
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| itude being 
BY Erde bing go dog the Hour Angles on Bf 
either gde of the Hour of Six is equal; therefore _ 


Sobßile, and 


"- gall to the 
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and (er 4510, the diſtance of the Meri 


Line to F, 


Tir) 2 
deg. che Subfile nuf be the 


ic M of 15 deg. on either ide the 
you haye a Table of Egaine#ia}Di- 
ftances, and from thence you may calculate che 


True Heut, as you where * eee 


a dere, T Tabh followarh, 
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v get Table — 
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red, draw the 


Fave and Pa- bb. 


Bottom, ia a- 
ny Part there 


Center C, with 
& deg of Chords draw the Crate H G E, E. 
* 
Horizon, from B, the Wef End of the Horizontal | 
and draw the Line F, C, D, 
for the Hour of 72 chen ſer 90 deg. the Fab-⸗ 
files diſtance from the Meridian, from F, to G, 


And draw C, G, for the Sub file, Atrd Hour-line 


of 6, ſer off fro G, each w elp of a 
n the 22 0 GE : 


We ey, as you * ee in Side Tk 
q 7 55 


wo. foi ele Hig of g and 5, «auch min. 

for 4, and 8, 21 deg. 2 

(but paſt 8 you need add no more,) ſo ſhall you 
nave Points unto which ſtreight lines being drawn 

5 — the Center, are the true ee on the 

7 e. — 

Ley, From G, either way ſet off the keighe 
of the Stile 42 deg. 52 min. from G, to E, and 
draw the line C, E, for the Axis of the World, 

which being erected perpendicular over the Sl. 
' File, the Dial is finiſhed ; but obſerve that your 
Dial be ſet ro its trus Devlnation and Haan 
Proper to the lame, 


min. and ſo of the reſt: 
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Nee, The «Meridien in all North Dedlining 
Polar Dials, deſcend below the Horizontal lind, 
at that End which is contrary to the Coaſt of the 
Decllination: And the e Meridian in all South De- 


cad Polor Dials, doth deſcend alſo from the 


-. 'contrary Coaft of Declination, and the fix 2 | 
* hour: ne is always the 5. file i. in both, © 


SE CT. L 


7 e Latitude of the Place, the Declination the. 
Sun, rogetber with the Reclination and Decli- 
nation g: T find what Time: the Sun forſaketb 
tbe South Inclining ſide, to ſhine ard 0 Ms 


' Declining fide, oppoſite e 5 


the Radius, W. 90 00 n | 
Is to the Tas. of the Sun's Deel, 23 30 9, 63830 
* is the Tan. of the Stiles —1 42 52 9,9670 

6 8 5 ©, 66 12 9,60 e F 


Out 


\ 


a 


ry a 


— — 
——— —— — — — 2 
4 


Out of the Plaver Longichde 9 digt tuns 
66.12, there will remain 23.48, which converted 
into time, giveth one hour 35 min beſote Noon, 

. when the Sus leaveth: ſhining pm: che Indlining, 
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How to draw the Howr-Lines upon « North Dial 
declining 60 dg. Welt, and reclining 54 dep. 
. Which cutteth_the Meridian between the Equing- 
© 0D» $4475 ene n ® an 


TME making of this Dia] differeth little from 
1 © the former, therefore find the Requiſites 
as you did in the former, that is firſt the New 
Latitude and New Declination find the diſtance of © 
the Meridian and Horizon, and the Subſtiles di- 
ſtance from the Meridian, the Stiles height above 
the Plane, the Planes Longitude; and Hours di- 
ſtances as you have been taught in the former 
Chapters. een one, eee 
1 ſhall not trouble you with Calculating the 
Requilites from chis Plane; becauſe they may be 
found by the laſt Chapter but one, and therefore 
ie is needlefs ro ſay any more about them, but 

they ate Calculated, and are as followetn. 


The Latitude of the PlactnTxe «+ Fr-5o 
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The Reclination of the Plane ''- /— — 54 00 
The Plane's new Latitude — — 18 30 

The Plane's new Declinatjon '— = we 
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Havin the Plane's ee of Longitude, 
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TL Arn 0 oe n e od eg, * 
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Draw . 
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rizon, and draw 
the Line C, G, for 
ohe reg, A Clock hour Line, then et off 10 
4x.the Subſtiles diſtance from the Meridian I 
, to P, and draw che Line g, N. 15 he up St 
ik ls, and fer off 54-46 from. , to F. or e 

b D, BY be the i Stiles heigh: above tho 

© } th en 
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then ſet the Hour ſtances feonrehe Sad, Pale Blth 
ways, as you find them in the Table (as, youtarg 
been ranght in the foregoing Chapters) arid 

the Polnits draw Lices, and 2 Stile right o- 
ver che Subſtile, and chen you have og four 
ſeveral Diak. This for one, and his Gppente 
Inclining 54 deg. tothe Horizan; and Decliding: 
"Eaſt 6o deg. and his oppoſite South Inclining 5g. 

deg. and 2 = Weſt, l 

D555 upſide down, amd 0 Juan 0 e 
the 1 for Forendon and A Sarde * 
Dias will direct you; and ſo may be done ro all 
Dials whatſoever, except the direct Ea, or Weſt, 
for there can be bur rwo, for the back fide of the 
Eft, is the . 


Note,” The Meridian in all North Rechter: 4 


more chan at Poſar fas this is one) doth 
below the Horizpitel-Hve, and from thut Bud 
which lies Oey to the Coalt of the 'Phne's 
Declination, and in the Srurb Inclining and De- 
more than a Polar, the Meridian doth 
aſcend above the Horizontal line, contra 1 to th 
Coaſt of the Dechnstion, and is only ſet 
ble to draw _ 
Note alſo, In the North Rectining Declining | 
Dials, if that abba that comes ont in finding 
the new Latitude be equal to che Complement of 
the Latitude of the Place, then is that a Polar 
Plane, if che Complement of che Latitude exceed 
the Tangent, then is the Plane leſs than a Polar, 
but if the Tangent found, doth caicced the Cum: 
plement of the 3 then We ang mire 
* 4 . 
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5 mer of drawing the Hourdines, is the fame | 
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| Chapt Pets; burconfider, if there Was an"Axivor 
this Dial, it world paſs throvgh the Back= = 
8 all foch:Dials muſt have) and the + 
where the Axis doth go through} icthe 
. P Whos a hole in che one; and a ſporitythe _ 
1 .- other "is to be made, that at any time (the Sus 
| Ks une dat rras 1 of 0 > 
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1. Get the N make yon a moulded w 
en Frame, with miter-joynes, Hike the Faro ＋ A. 
 Fooking-GlaG, or fuch a Gilt Frame, is are male 
for Pfckures; about 8 Inches long, 5 Inches broad; 
and an Inch and NE, and najl uponone of 


© the longeſt edges f rhe Fra tame a piece of thin - 
. D little longer than e Frame, and but half 


_ #5 broad: "This piece of Board is for the bottom, 
and be ſute Arey your Frame flands exactly per- 
dicular upon the bottom piece: Then forthe 
07 of your Frame, get a thin plate of Wood 
erat fit for it, and ar the top of this Plate we, 
Wood make a hole about 3 Inches long, and two 
Inches broad; and upon that nail a piece of Tin, 
| ot rather Cop r-Plare. 
= EY ger piece of Crown Glaſs fit ſor | 
our Frame, and grinde one fide of it till it is as 
* as” -4>- * your Glafs * 42 Lin 
nen. 
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* * th (ide, as to mag in 


| Dial eaactiy che bigneſs of 8 e 


= one do 1 rf 
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grinde your Glals, eren 3 
not to gtinde the other 7. = | 
may ſo ſwutch the miſtake 
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Having foundiche Declinati 
Nad, againſt which it is de 


to that Declination; wich F ie and Subſtile 7751 


upon the Paper, as if you were to make it 
the Wan wittoor Doors, 


4: but the Figures of chi Peper Dial muſt be 
inverted, or made back ward as in Figure 13 and 


del 


you muſt 
way is to 


9 | 
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if —— Write in Rowen Letters, for Ni 
Write Eleven ; and — aun 
| bangs Copy opy before Yau, of 
reg bens | 
68 that it = be aways in . 5 
lang from che Salz, 25 is. | 
{and the Ti ins. 1 . 14 A qu vr ll 
1 into the Frame, and 
l 
x 587 make a ſquare: Os. fe 


at the pearet di 


dome 6 0 
edge chis 
back ward or 15 ard e „kill 
marked | poſer Hen the Stile; then 
' ing it; draw a m. be 80 
— mark that point upon * 


5 — where: - 
g warmen the Sable, eee 2 


FR, ww” 


- 
K — WW tz n < 


77. 4 ol 
„ 
-$ ; 


75 


e ec wo coo 


Sali Shad war x far 


(tance between og Glaſs and Nie, 15 


to the Subtle, anc — ic 4 


GSO WMmmn= mh, », 5 


mw a5 


: 3 * j a Te) 
” * | 


- : - . 1 4 Pf * 
| ' | * X f | | ” 127 2 


P (xhiebꝰ I call e * D 


| draw 4 round 9 
i again. 
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* he 1 5 rh _ 
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point, you muſt draw thè Hour-lines upon. thei 
J. rough ſide of the Glaſs, thus: Wet the Figured. 
fide of your Pope Die witty Gum- Water, and 
— 255 „ Glaſs; and hem 
t is qry, ſet ons Foot of your pon 
the Center of the Dial, and open the other to the;  -- 
wich that diftance deſcribe a Si- | 
circle, ani m that Sqmicarele draw all your: 
Hour-line with a Pen and Ink, by the ſids of 2 
Ruler upon the rough ſide of the Glaſs; Ty 
Figures ' muſt be drawn! wrong” as they! a | 
through the Glaſs, which yon wilt find to be ti 
when your Dial is in the Frame, and finiſh! 
6, Mark your Subſtite point upon y out e, 
and take off your Paper Dial. 
7. Make faſt your Glaſs in the Frame wich | 
ſmall Tacks, the Tough ſide next the Back board. 
8, Make alittle hole in the Tin, perpendicular 
over againſt the Subſtile. point, which you will, 
find by the Paper ſquare; by which you may draw ” 
a, perpendicular line from the Subſtile · paint; and 
Ink it upon the Top of the Frame, and ſo draw 
be ee e, then take the diftance 
from the Subfile-point to the outermoſt Edge, or 
Top of the Frame, and ſet it upon your line dran 
on your Rack- board, - from. the Top downwards, 7 
which diſtance. will be perpendicular over 3 oy 


Subſile point 
10 98 dd laſh, With Avus lud and ws; 
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-. al 7 7 on your Bdck-board;; an 
" Dialis N 1116 — Fi 
| Noe your Nl being made; (ex cloſe be. 

122 andthe Sus entring thro” che little 
2 calt | its; Ray upon the oppeſite Hover; | 
Imesg und ſo give the time vf the Day. „ 
* I need not ſay much of that Form, wher 1 
the Lines go to the Spet, for it. is but the fame! 
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_ inverted,” as/if you: ſhould turn this upſide down, 
. aid 3 . 2 2 TY 
_ uporra: 1 4, on t de 
_ towardithe Haaſe, inſtead of the Plate of Hand, 
and ehe Tin, you muſt have a Glaſs ground, with 
one black Spor at the bottom, Where the hole is: . 
n the I in, unto which Spee ey Line — | 
' ſucceſſively, accotllint tothe tima of the Day ! 
0 2 — muſt he made upon the clear 2 


op; and there muſt be a great ſquare Quarry 
Giaſs i in the Vindom be hind it, for the Lead 
ann e unhandſome Conſuſion. . 
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bill aheough that hole caſt a watt. ol 
ae tbe, Reems: Which-gpahe San ib. his il 
motion ipaſſerh by.che, Window, che, Spo of Lighe WB 
. place bk lowers ſome» - 
times updn the Minden etimes upon 
the Fan, ſometimes; upon. 2 
times the Floor. of the. Ram; 20h 4 Hale | 
' ſhould be ſuppoſed; te; be che Nodws. or. Paine. = 
9 -M Top of the perpendicular Stile of any Dial, c 
ſay from it che Harter of a Sum Dial, or 'of -B 


| ſeveral Digls, Gor every fide or part, of the Roan 
F drier may be made about the Room 


þ you: apply a an Horizontal- Dial 
tbe tle in he Gl -Window, 125 extend a 
orizonta y Al from that ole, over 


gill ic rough the My Pore Wiedowz, Farin e | 
W e Otis or 4 dimen (ſtanding in che way 728 
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1 Th 7. 1 OG being borh | 
7 f e and (A act afo; you may by 
1 Thread, or Threads,) transfet the” 
ame fo the Cieling or Floer of Yor Riow, or to 
which of them will beſt ſerve your Turn, and” 
ſometimes there may be occaſion for both: Then, . 
- 3. lo this. Meridic ian line find any Point, from 
Which a Line or Thread extended to the Hole in 
the Window, may repreſent either the Direct (or 
Reverted) xiv of che Morll, and unto thar Point 
Points; all the Hour. lines which on draw in 
1 Rik will Have reſpect unto; or'be-in the | 
175 1 A Axis: and therefore, 1 
e — e in one or W theſs* - 
* "IV; 
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the a tes wane extended from the 
ober hy Haare line of Point; founy on the 


180 the Rb (as before) that moveable Sring 
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Wn ſhall trace out (upon ull Objed, that it 
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reſent the Sphere ; andthe manner how the Howr- 


ines and Furniture Ky: de deſcribed,” into ſuch 
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* Fw Seesen esd ning one n 
ou W. with the other, draw, the. Meridian of 
12 2 a Clock Hour- line SZN take out of the Qua- 
I ALrant, "the Laritude 5 f deg. 30 min. and ſet col 
ps grees upon the Meridien from p, towatdes Z to 
which Þ, P, ſhall be che Pole of the World; then 
placing. your Compaſſes upon P, (they 755 ns 
opened to a Quadrant) draw the EquinoBial Cir 
FMV, which divide into 13 aqpal Parts; ,yogr 
Compaſſes being as before to a Qa, 
and one Foot being placed in thale made 
in ache Wich the other Foat 
Circles, which ſhall be che Hour, 1 
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the Seile muſt be erected in P, with an Apgle 

gu deg. 30 min. the Latitude.9 f. the Place; 4 

N gf. 0 leg of ch 1 

the Top muſt bang over che mn 

bem , and be parallel with the r ot i 

1 Stile in r the ſame length 

© former; which hall il wa hue wh TOY 
—* ret n 
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1 1 only inſtead of ſetting 
» | SroP, you muſt only ſet o ow : 
of the Latitude 38 deg. 30 min. and the Hor- 
* 8 60 6, are 1 1858 thereon; ” 2 
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=_ being'divided into four Quadrants, and one 
1 E into 90 deg. from N, upwards, and from 
| 8, downwards, ſet the Latityde to P, then open 
our Compaſſes to a Quadt ant, one foot being ſer 
1 P, with the other draw the *. 
Circle divide into ra equal Parts, your Compaſſes - 
being opened to a Quadrant, one ſoot placed in 
each of theſe marks, with the other draw Citeles, 
which ſhall be the Flure liner required, as iy - 
Figure 15, The Stile may be a Wirelaid from P to 
P, or a Wire erected in the Center E, equal to | 
the Semidiameter of the Quadrant ; for better In- | 
+ AicuRjon ſee the Figure, which is an Ea, Dial. 
lnthe ſame manner is an Equinodtial Dial made, 
"= all the hours from 6 in the Morning till 6 at l 
Nigb, muſt be drawn, as the reſt above thoſe | ; 
proper for tlie Ea or Nef Dials are, and as the 
i 
t 
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i e hours 9 1 7 and 6, in the Figure. 
| By Alſo the Hour-line of 6, viz. the Line P 6 - 
1 5 muſt be P 12 P/ and the rei number d as in the 
þ. * is expreſſed and number d 12 4 t 
Err I 1 ogg ix; 1 1 19 C11 
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Y OUR Concave being prepared, quartered 


and marked With the Letters ZANEY, 


your Compaſſes being opened 9 5 


and one ſoot in Z or N, draw the Herigant 1 


b ” 


Circle. tale the Peclination, and prick is, 
— ide Horlzootal Circle from Weo H, ons 


foot of, your Compaſles remaining in H, and 


ot hour of 12, in which from Z,ſeroff the Com- 


ement of the Latitude, on from Jr's interſection 
— the Horizontal Carle, let off the Latitude: | 
to P, ane ſoot of your Compalles being in Þ, and 
opened to a Quadrant, draw the EquinoQial QAM, 


and where it is interſected by the hour of x2, ber 2 


gin to divide it into 12 equal Parts, one foot of 


you Compaſſes being placed in each of theſe 


and being opened to a Quadrant, draw 
La Ahh Walde 2 Hour: Lines required. For 
the Stile, that muſt be ereRed in P, and the top of 
it muſt paſs through the Center, of the L of - 


che Conceve,and be equal to the length of 60 deg. 
of the Quadran 


t, or you may erect the Stile, in 
the'poigr'S, the length equal to the former - which- 
will ſhew-che hour. of the day with the very top 


of it. 4 
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dricke the Limb"bf the Coneave Emes imo 

| A Deng, 4d from the Center of the Con- 
| $f 4'thin Ruler that will bend draw 
fireizhi 1 af each ofrheth, eboſe an be the 
Hot. lines Fey 
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| had 2 all Times (the Sun ſh 
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e of the onen or Subſiler; both upwards 
and downwards; thenplace one foot of your Com- 
. paſſes in the Pole, and extend the other to thoſe | 


you. marked from the Ernste draw Circles 
which ſhall be the Parallels of the Sun's Declina- 


tion required; As for Zam the drawingiof 


the two Tropic la, which declihes 23 3 deg. 30 fin. 
tom the Egquariy ; take 23 deg; 30 min. and prick 
it dovyn in che Allan borh ways, then place one 


ſoot of your Compaſſes in the Pole, and wie the 
ather extended ta a 3 deg. 30 min. 1250 the two 
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Di tbe Horizon Tow I 80 K deg. 22 
where it's ihtesſected by the Meridian; if 

3 ou would draw every 10th Azimuth, then you 


may only divide it into 18 equal Parts; beginning 
at the ſame Place q but if yo would only draw 


every 15 Azimuth, then divide the Horizon into 
32 equal Parts beginning as before at the Mei- 
Wien; if yo would draw the Points of the Com- 


paſs, divide the Horizon into 16 Parts, then open 


you Compaſſes to a Quadrant, place one Foot in 
any of thoſe Divine, and where the other Foot 


incerſects the Horizonte Line, ſnall be the grey | 
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and the two Weckt, divide; that part of the 
Tropiol which is . — betwixt its ĩmerſect- 
ion wiel the Horizontal- Circle, into r2 equal parts 

beginning at 12.;/the-Zqueter being beforedivided + 


Compaſſes to. a Quadrant, one foot being placed 
in one L okthole Diviſions, move the other fobt un- 

til you find the Center, which will drau both 

thoſe Points into one Circle ; and draw Circles 


i 5 which ſhall be the unequal Bous Fata 
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Lace one ſoot of per Cee in the Pole, J 
and extend the other to the lnterſedion - 
dhe Horizon and Meridian, and deſc:ibe the Pa- 

rallel of the Laticude, which ſhall be divide d into 


your Compaſſes in each of choſe Divifians(che 

ompaſſes being ope neil io a Quadrant) the other 
ſoot, being placed within the Circle of Latitukt, 

. fact in the Hour. cirelę 1 7 a the 
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"Efleation! is t6.be cali by a piece of Luok- 
3 Glaſs; uhich is fo much "he better, by 
ch it is thinner ; for the Thicknels of i it 
u a double Ray of Light = e reflaqed, 
quires a greater Elevatio the Sun's. 
. han a thin one doth: It muſt be about 
deen Times the Fhickneſs in breadth; and be- 
2 reflects from upper and nearer Super- 
* 7 Ind ſo makes two Spot, colour the lower 
thereof with 9 88 and Ned ack 


a bur one. os 
I | 7 8 
Cc fo make. „Dial upon „ Cieli 
Room, that is pore 10 7 Fe 70. 6 us; 
a He a Horizontal. 
ARST, a the . convenient N 
in the Window: where to place che Ned. 
Glaſs, as near the Cieling às you can cbnve- 
untl, provided it be not ſb near as that the 
| Cemil of the Window will ſhadow the Gl: 
when the San is highzin Summer, ſuppoſe with- | 
ih 10 or a 11 Inches of the Cieling ; then ind a 
Point upon the Cieling directly over your Glaſt, 
thus: Hold a Line and Plummer to the Cieling 
ul ofer It, and the Place whe e che Plumnline 
the CG Fr "Y f then through : 
— Ws this / 
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its Declination. Therefoft having found the 
Declination of your Window, take 60 deg ok 
Chords, and ſetting one Foot in the Point on the 
Cieling , with' the other deſcribe a Cincle, and 
fer thereon (from the Perpendicular) the De- 


hand if , but toward your | 
then draw a Line from the point on which you. 
deſcribe, your Circle, which Line ſhall be your 


paſſes does exactly couch both Stile and feri- 
dias line, and that point of the Stile which 
does touch the Square, may be called the Glaſs- 


e "3 INFN 
this Point draw a . Perpendicular". to your Him:  - 
dan Now if your Window be exactiy S, 
this Perpendiculat᷑ upon the Cieling will ben 
| e<Auidiaslime; but if your Window declines | 

the true! «Meridien line will make an 28 i. 

wy or 


with this Perpendicular, equal to the 


ur Window, toward your Right- 


clination of 
Left: hand if. Ef; 


Meridian · Ijne. / 35 He. 


p14 Ce. vi 1 13 46474 $6 +37; 
2. Draw an Horizontal-Dialrupon the back of 


ſome Table, or ſome Plaiſter-wall, or Floor. 


3. Take-the diſtance between the Glaſs and 


the Cizling wich your Compaſſes; then come to 
our Dial on the Val, ind lay one fide of your 


Square to the Aeridian · line, and the other 
C:ofling the Stile; then move the Square upon 


the Meridian · line, till the Extent of the Com- 


poim, from which ere& a Perpendicular, and 


here it cuts the Meridian-line make a Point, 


which will be the Equino#ial Point, from which 


alſo erect a Perpendicular, which will be a 
Tangent; then at ſome diſtance on which ſide. 
of the Equino4ie! Point you find moſt conveni- _ 


— 


— 
, ” 
. 
5 9 
5 * ' 
® . mY , 1 4 o 
I . 
* : * 


% 


G k 

8 8 
. e 
<A = 


= * 11 | 
"Aa | 142 

** 4 
T# 


EY de 1 ech bee i 1 
3 Hour- lines in e 
may? he called che Haur- Point:. 
Take che Diſtance between the Glaſs: Peet 
_ andEqubroftia)- Hoiut, and. entend it from che 
Giaſi do che diam lin am the Cicliag; and 
bete it touchethz That ig the EquinetHal-Pojnt | 
upon che Ciding: ee tt i niit 
bs Set off f coreeſpornt — oro 
Cieling, and making like fan Phjnts 
thole Points draw the Hourtliner, * } 
6. Tunis Dial is nothing but an Gentererbl. 
Dial inverted, — being in the Air, ex - 
oept you make a Nyrtö Dil, (which 4s feldorh 
__ then it will be upon the Cielivg, which 
ou may find by its diſtance from the Equinotfial 
ob ; then upon chat Center de ſeribe a Circle, 
and likewiſe out df that Center eret a Perpen- 
dicular to che Aferidian · line, for the Hur. line 
of 6% and you hate no mote to do but to ſer 
off tom the Hvar. line of 12, all the other Hours 
2 to Their n in an Horizontal 
n 
„ 10 your Dial on dle Wall, noma o 
e od _ MEE other Tine. i 
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wii he F N 


lines for the Baſs 


ftom chem down the Cylinders ſide, . 
be the true Hour - lines, which will.be 10 | 


KEE PR 2 © 
wah — n 


2 2 "Gp = 


edi 1 9 


. — 5 1. fall in 4 Right "Tp viz. $77 
4 lie Pardlleb to the Axis the Word en 
their Baſes. Parallel 40 Egal: 


4 ell. 6 4. 


QUR-lines may be drawn upon thoſe * 
linders, with great Eaſe and Exactneſs, a- 
B in them chere e 
of the Aut. N 45 ( | fab; 5 
Aa I. If the eis fall in, the very 7. Ceprer | 


of the Baſe of the nn then divide the * 
0 


cumference of the Ba the Cylinder, in 


cqual Parts, and draw Lines from the * hk: 


each af thoſe Points 8 will be the Hour- 
of the Cylinder: And. where 

thoſe Lines: cut 2794 nterence Lines, 17 
alk 


each to one anaher-. 
Se II. If che Point of the Ab, 18 5 


jut in the Cencet of the Baſe, of che ander 


OE. 

* 
>» OS 41 y 
* 1 px? 


S 


<1 4 
\ 
| 


chr Thar: Point where the Als falls, and the 
Cheer of che linder draw a Line, and with a 

| Pairof NPR, mY the enn tor 
. e 9 


| | WP 
: ; . 25 ee ſide, _ W101 


© a . 1 Wake; Gs . 
. is Point Pakts, ey $i neter 
198 — rt ng — ER from pd pane 4. 


F 


from chem down the fide y the ; Cylinder fall 
de Hotlines l 


Se. III. Its 65 fall in any 
N the Pere e en Ro 


. eb e the Circuniferciite of che Cy 

Baſe into 12 equal Parts, beginning 4 

* Point; Lines drawn from thetce td the ſeveral 

e in the Periſerie of the Circle, and alſo 

don the Cher ide, they | mall e 

4 r Ne e | 
1 8 n . If che Ci, Pee. fall without * 
Base 2 the Cylinder, Then the diſtancd between 
4 int, and che neareſt Part of the Periferir, 
23 If he e Bal, being wade Rad 1 
+ Cirell Ve thercon described and divided into 

2 equal Patte; chen Lines dra un ſrom the Ai 
5 throug h cHofe Div ions Hall each bf them 
e the Percfert'of the Cylinder's Baſe; in two 
4 3 Feine {tom which Lines drawn front oneitoano- . 
"ther 725 o this tene ſhal be 
* Hbur- lines, and from thein Point lines down 
parallel Eines be drawa. 
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. e ew che To 
h 8 throughout che Year. at rag # 4 
= he Hodr, from the Sun's Riſing or or Setting; p 


J-* ee: called. f che Bani and h 
1 e Unequal, or Manny Houle. 
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How todeſcribe the Ecuino&iat, the two Tropicks, 
and other Parallel of. TT „ en an) 
* 


T Haile being ee eee | 


the Sun's Courſe (for he never \exceeds 


thoſe Limits,) therefore it is beſt, &f to ſhew 


. Kow they may be defcribed for between them 
all other Cireli (either Great or Small) muſt 


de Projected, and the manner of nn. them | 
wa real Phnom, al YARD Wy 


820 1. L. 


Os th rug wh, nt and Equinodia 


£ 1 
9 


VA. c 4 e 


Ex an geht, be of Me b. Diak, in 
the Latieuds of 51 deg. 30 min. 


ſhewed in the 44h and 2th Chapters of 


AF Nek 955 Therefore ſuch a Dial being drawn 
in Figure, 25, . the Foot of the Per- 


Fele Srilg, a8 at E, dr 


 rallel\ to the Horizon ; foe th 
all Planes, muſt be drawn through the. Foot, © 
the Perpendenlr Stiles and alſo N the 


2 


a Line MEN, Pa- 
Horizomal Line of 


5 A 5 Point 


4. Tbe Azimuths, 8 r | 
"ab World; or upon what Point * the . 


— — | 
F 


ow W deſcribe the Hz Lines upon theſe 


a %* if ty ws A £4». 


; ay . © 
nt where the EquinoRial Circle eroſſeth the 
our- . Six. "Your Dial, with the Eqai- 
noctial Line hereof,” HES, being drawn, we 
come to de ſeribe the Tihpicks” t. 


pon a piece of fine Catd-paſt-board, dra F 


2 
- the Line O R, as in Hgure 16, tepreſenting the 
_ Equinodtial Lins tn you! T Diff; and (becauſe the 
Tropicks are 23 deg. 30 min. diſtant from the 

EquinoQialy with 60 deg of your Line of 

Chords, upon the Point O, deſeribe an Arch of 

a Circle, and ſer upon it 23/deg. 30 min. from 

R to 8, and draw the Line OS, repreſenting the 
two Tropicks; and the Angle SO R, you may 

call a Trixen. POR. RE Be: 
2. Out of your Dial take the length of the 

Perpendicular Stile E G, and ſet it upon your 

Triga from O to P, and draw the Line P 6 Per- 


. 


fendicylar to OR. Allo, 


* 


* 1 


— 
. * 

—ü— — 
* 

- 


2 —— — * 3 3 | d * 
Take the di wit hthe Egui- * and b 7 per- 
1 1 ö 


7 
ance from, J 8 / noffial, and ara w 
to the Interſe- v ſet it upen the 

ow of the” } 


s > the 
10 Trigon, fer Lines /t 19 ler t 


[How Line of \ 11 ) ©, to v LIALPLE: 


Thus having prepared the Trigon, out of it 
take che diſtance P 6, and ſet it upon che 6 a 
Clock Hour — from E to c: _ _ 8 di- 
ſtance 37, and ſer it upon your Dial from to 
& - 9) HAM VII to 4: Alſo taker 8, and ſet it 
apon your Dial from IV to a, and from VIII to 
„„; Likewife take the diſtance s 9, and ſet it on. 


* * - . 


** 
TY | bs * 


3 . h l pb 
505 ix on your Dial fem K ec to g 1K 


and ſet it on your Dial TIA Xl 
Theſe Points a, 5, e, d, * F, 8; b, are th 
Pojnts through which opick © "Cancer muſt | 


be deſcribed ; , thergforg if 3 them a 1 
be drawn wich an e ang 8 

that ſhall be Tropick. a 
The Tropiel of icorn any be Acferited 
in the lame WENT, for if from your Trigen you . 


{ke . ; # C 4 28. 
\ 2 KP 


e Lit upon IX 
The diſtarior$ +" 85 your Dial IX. 


( 41 pm. 


Thoſe ſhall be the Paints throug ry which the 
Tro pick of Ca 1 muſt be deſeribel; there- 
_ if through E, I, m, », a'Line be drawn Wich 

an even Hand, it mall be the 4 IVE ere 
| Form; And, 


> 


When Capricorn, (Dees. 11 I #1. Shadow 
Aries, which \ March, 10 / oft the top of 
the Sun & Librs, or & is about & Sept. 12 >rhe Kals will 
, Cancer, © „inne. 11 paſs alon 
N is in 7 | * thoſe re de- 


And according to this Method, may bing other 
intermediate Parallels of Declinatios be inſerted ; 
as for Example : Suppoſe I would inſere the Pa- 
rallels of the Sun's entrance into the 12 Signs, 
Aries and Libra are inſerted already, alſo Cancer 
and Capricorn; for the reſt, as when the Sum en- 

ters into 5 


a Sic ant . Y 


Pp " Towrss 


T4997 


, k * " . * 


— 


Virgo, (the Sun hath 11 deg. 
Scorpio, 1 (30 min. ahn r 
24 bs. 8: ©. "of. Decli- 
Gemini, e nations 
Leo, L the Sun hath 20 deg. N ; 

Sagittarius (12 min. | 

Aquatius | 


4 8 


K 


E A n AQ. 0 


There fare take xx deg. 30 min. and 20 deg. 
12 min. out of your Line of Chords, and fer. 
| chem upon the Arch RS of your Trigon, from R. 
2 and X, and draw the two Lines OV and 
_ | © Theſe Parallels, being thus put in your 777. 
5 gon, they may be transferr'd into the Dial, in all 
- | Reſpeds as che Tropicks were; and as you fee 
h | dong in Ng. 26, N | 


yt es ug 
% , Jo the, | 
Is . dire# South or North. Dial. Fig. 27. 


1 AVING- drawn your Dial, as is taught 

| in Chapters 2, 3, of together with the 

tile, your ficſt wok muſt be to proportion. 

| your Stile to your Dial; which to do, aſſume 

r any convenient. Point in the Subſtile (here the 

J Line of XII) for the farthermoſt Tropick, as | 

5 here the Point S; then the. Stile's height being 3 
» | 38 deg. zo min. add 23 deg. 30 min. thereto, _ 

* 

= 


— 


the Sum is 62 deg. and that is the Meridian Al-. 
titude of the Sun when he enters Cancer, and, "i 


* 4 


s 


35 W * 
the OS nt thereof to 90 deg is 28 FS 
Therefore, upon the Point Concer, make kn An». 
gle B SA, to contain 28 deg. ſo ſhall the Line 
© A cut the Axis of the Stile OA, /in A; then 
from A let fall a Perpendicular to O S, 5 AB; 
and fo is yopr Stile proportioned to yout Diaz 
and the Line CBD (being drawn Parallel tothe 

Heiz, through the Point B) mall. be the. Hf 

rial Line of your Dial. 

=_ This done, 4 Trigen, as N wre 28, in 
which make EF equal to O A, and FV equal 
OB, and K. 1 AB, the Triangle E FG, 
the Trigon, equal to the * of - the. Vale 
"ORB, in the Dial. 

From the Point E, draw W to 
E E, as E 12, for the Equine 1972 1 
3 Faß Fs deg.. e tt 
and upon it ſet 23 deg. 30 min, 5 4 A 
1 and 1 * Fine EH for the Tre 
pick of Caper, and EL. for t 5 * ick of C- 
* Draw the nary ine 20. 2 
through the Trigen, cro the nocli pe 
and both che Nessi. * * rden 
This done, out of Jour Trigon, take, abe dt, 
| Nanee from F to 4 ſer on your, ial. from 
the Center © to c, * a biet Aan the 

5 fe ny 1 515 in : T 5 Ty 

the Center of your Dial, take the dillance to t 7 

# TaterſeRion of tha Hour- Line 12 115 of 0 with 

i ehe Egquino&ial, and ſet it on the Trigen, from F 
to h: Allo take the diftange pm O, to the 78 
rerſection of the Howr-line of 10 or 25 and 
it from Fro e: Likewiſe take the diſtance 4 
Bt 2 the InterſeRion of ye 1 Hier line of 9 + of 5 
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A png 3 e e 
, and a 225 iter ſectiom of g or 4, with the 
from F to e; and draw the Lines, 
n U N 
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4 co 
- We 7 
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Throngh Which 3 
2 r : And; ©: = 


Ari ei 3 icin 0 1 92199 W 


| Theo hich \And thus you have the! 
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inſerted-from the true Hour-lines belonging to the 
Dial Plane. N Be 
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How to deſcribe the. Equinoftial, and the tue Tro- 
picks, on y Upright Dial Declining, or in ſucÞ 
NI. CT * ' SIG 


gy. - 2 * X i. * 
1 1 x , * . 4 o 
E # 78 4 4 1733 » n LA 


7 Fi > 
* 4 , 4 1 "4 15 
« 3 4 4 x o oj t< 


. 6: bath Recline d Decline 


— 4 418 Nile. e KO; * 
AN Example of an Upright Dial declining 
from the South Weſtward 30 deg. The 

king of theſe Dial is Taugbt in the fifth 
and eighth or twenty fixth Chapters of this Book ; 
herefore having drawn. ſuch a Dial, and the 
ile and Subſtile in a due Poſition, you will find 
the Height of the Stile to be 23 deg. 37 min. 
Fitſt, make an Horizontal Dial for the Latitude 


of za deg. 30 min. as in the Declining Dial, 


Fig. 27, where the Subſtiler- line is taken for 


Horizontal Dial for the Latitude of 3a deg. 37 


2 Now, if according to the Directiom of 


foregoing Sections you make Trigon, an 


_— inſert the Equino&ia!, and Tropicks, and after- 
= wark expunge the obſcure Lines of the Horizon- 
mal Dial, the Equine#ial | Trepicks, and the Hori- 


20#t01-line will be the ſame; as if they had been 


And as the Tropicks were deſcribed, ſo like- 


, wiſe may the Parallel of the Sun's Entrance | 

into the other Signs; be inſerted if into your Tri- 

gon, you put there eArches of Declinations from 

che Equinocial, Namely, 11 deg. 30 min. ene 
8 8 : . B 


$ 


Mm HI9 062 


che Hour“ line of 12, as it it there marked, and 
the other Pricked· lines, are the Hour-lines of an 


S e 


4 | 


C37” 


eg. 12 min. And ſo ue the ParalleJ of he 
mos into the Dial, Fe. ä | 
| in any Dial, N may "the Diurnal Ar- | 
\ as be deſcribed, if you. put into the Trigon 
ſuch Declinations, as the Sun bath f.om the E- 
e when the Days is either, 
| | So are the 
eh hk 4 deg. min.) Diurnal 
7. 3 0 Arc ut 
. lac ds 93 N put 
| I 7 I 55 Sonth Dial 
10 17 2 das, by IT 37 . repreſented 
If. [134 ; 15 _$5[.. bytheprick. 
125 . 1 9 0 Lines 
there., in 
Fig. 27, and che rg thereunto ROS i 
1. 28. | 


* 


| How the Hours film 1 Sun's Riſing and Set: 
1 0 are 1 be Kev. into a * f Sun- 
Dials. 


ME Hegrs tam Sun-riſing, are called the | 

. Raby tar Hours, for ing, begin their-Day 
at the Sun s Ri Ri: And the Heurs from Sun- 
| Sertting, are called the 1:alien Hours, for in Hal 


they account their Time from the ting of the 


| Sun the Day preceding. 


1 bh * 34 


'Ttg 


"Sam -Rife — San Set; you muſt (by the la 


che Parallel when the Day is 


Sun Riſes at 6 in the Motning, and the Art 
"Hour after, is 7 in the Morning; Laftly, whep 
the Day is 16 Hours long, the Sun Riſes at 
Five in the Morning and the next Hour after is 


„ 
Napa sf In 
0 0 F R » | 


ada lice Tens as hard ene 
ufhe manner how to deſcribe the Hari (is the 


ame; in all Planes, and) is eafily performed: 


And: becauſe that upon a full Sauth, or Horizon- 
tal Dial, they will appear moſt Uniform; I have 
therefore" made choice of a direct South. Dial, as 


in Figure 27. to deſcribe them; Your Dial being 


drawn, and the Equinoctial Y , the two Tro- 
picks S W, and SS, and the Horizontab li 


Chapter) deſcribe two obſcure Parallels of De- 
clination, one when the Day is 8 Houts long, as 


Ss E, and the other when the Day is Sixteen 


Hours. long, as * 16 *, the jon Heibg 
w TIOUcs 


long. My SES ES 
N Fine thus far prepared the Infcriprion of theſe 


Hours will be very eaſy; for it it is plain, that 


when the Day is but 8 Hours long, that the Sun 


- Riſes at Eight in the Morning; and the firſt 
Line after the Ss Riſing is Nine in the Morn- . 


ing; alſo when the Day is 12 Hours long, 19 


Five in the Morning: And all the reſt as in chis 
able. Therefore, a ſtreight Line drawff ibrough 


the Interſection of theſe Hours Lines, Wich the 


os 
[ 
. 
, 


rallels of 8, 12 and 16 Hours, ſhall be the 
it Hour after che 89's Rifing all the Year 


ns ot et Yn. nao tt a. a - ao. ws - a= oa = ion. ico ww ma © 


a» fd 
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i In ike manner, if, vob 


therefore obſerve where 


which is at 3. Alſo by the 


" 0,0 OE” CE CTY WW YU O© Cram JF WW 


—_ 


1 


. * * 
« myo: 


* ee 
N (eu IV. 


would inſert the Teventh . \ 
after the Sun's Fling, By . [— 
theTable you lee, that the 
Parallel of viii Hours, for |, 
the length of the Day, the 8 

feventh hour from Sun-ti- 
ſing is z in the Afternoon, 


the Hour. lipe of z croſſetn 
the Parallel of viii Hours, 


Table you ſee that in the s 

Parallel. of xii Hours, for 
the length of the Day, the > ate | 
fevench Hour from Sun-riſing is 1 in the Aﬀter- 


noon; therefore obſerve where the Howr-Jine- of 
1 croſſeth the Equine#ial, which is at J. Thirdly 


By the Table you ſee, chat in the Parallel of xit | 


hours, ſor the length of the Day, the ſeventh 
Hour. from the Sun Rifing is 11 in the Fore- 
noon; and therefore obſerve where the Hour - ling 
of xi-croſſerh the Parallel of xvi Hours for the 
length of the Day, which at e; ſo ſhall a right- 
line drawn through theſe Points, , b, e, be [the 


ſeventh Hour after the Sun's Rideg chrougbouß 
this Tablez WB 


the Lear: And thus by the help o 


o 


Joy may draw all the Hcur-lines from the Sens 


iſing, as you fee them drawn, and numbred as | 


in Fg. 27. N „ 
In the ſame magner, as the Hours from the 
Sun's Riſipg (which are the Babyloniſh Howrs) were 


drawn, may the Hours from the Sun's Setting 
W 


1 
q 
4 
1 
1 _” 
* * 


GY 
| 


N 12 * 5 
(ubich are the halien Hours) be FRETS 5 The . 
eee oaty pi e of them; 
the hours from Sas R 3 Av red for 

3 


the Wef end of the 740 bY Ly Bel 75 
4, F. 15 8, 9, 19: And the "Hos. n. 
Serting, froja the Ee, end of the Heriean Noe 


back i, 5 by 23,.22, 27, LY 19, 27 75 16, 
13 In Appears in Byrd: 27 þ X 1 


A c; ll from the ini 7 this Fort 


Te Hour. ines doch Sun Riſing and Setting, 
being deſcribed upon any Dial. as is before tauglit, 
there will by their corre pondentIntetſectidns one 

with another, be Points produced, through which 
if Lines be drawn, with an even hand, the ſame 
ſhall be the Parallels, of the length of the' Day, 
and fuch are pricked Lines in Ng. 27, numbred 
upon the Meridian-line of the Dial, We 8, 9, 
16, Tos 12, 13s 14. 15, a 8 


— — — —— 
chr. Xxx. N 


of the Jewiſh, or Old Unequal, or late . | 
| Dat, bow they © may * Ae her ay *. | 
al. 


T Be account of cheir N was 
from the Sun's Riſing i in the Morning, till it's 
Setting in tie Evening, which ſpace of time they 
did divide into Twelve equal Parts, were it long, 
of ſhore; ſo that in the Summer, all the Time 


Fan th . hath North. -Declinatjon, th; mon 
0 


« þ 
4 
1 


1 
1 
* 1 p 


js 
* 
{2 
1 
, 
. 


15 deg. you muſt 


lengeh of the Day, 


two Parallel, are 


550 enn 


of cher Day, as than Common e cat 5 


Hour; and in the Winter when the Sun hath 555 
Declination the Hour of their Day were ſhorter 
than a Common: equal Hour; hut han che Sun 
is inthe (7 iy _ him FRE gur 


cor 
I Ini Inſci age, 25 A1 
fory fe ok 5 very 7 79 dent 5 5 
. 1 Stone 4 Wy Wy Babjlaniſh H Io, 
4 


ey the 1a 

l ; ng 0 yr ON TEE 
n gu xte 0 a noc, the” 

er ck, a0d Ho rizontal- line 12 alſo rhe 

7 lels eie | 

of the. D ay, as 1 7 | 
dotie in Figure 28," 1: 
which A South Dial. 


_ . 


make voice oft W F. 4 a 
L of the Fat 


which — 4 
ofchembe equi-di- | v_ 
7 Equi- vi 
vocal, which let | vii 
be the Parallels of 
9. Hours, und 1 

Hours, . for tho | x 


moſt convenient | » 
for this purpoſe 4 
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